Alkaloids from Coptis chinensis root promote glucose uptake in C2C12 myotubes.
The root of Coptis chinensis Franch. (COCH) is regularly used for medicinal purposes, and has been prescribed alone or in combination with other traditional herbs for the treatment of diabetes. To investigate the effects of COCH on glucose utilization by skeletal muscles, we prepared an ethanol extract of COCH root (COCH-Et) partitioned with dichloromethane, n-butanol, and water and tested its effects on glucose uptake in differentiated C2C12 myotubes. We found that dichloromethane and n-butanol sub-fractions of COCH-Et promoted glucose uptake in differentiated C2C12 cells at 50 μg/mL. Further fractionation of these preparations by using column chromatography, analysis of their effects on glucose uptake and characterization using nuclear magnetic resonance, mass spectrometry, and thin layer chromatography helped identify two new alkaloids, 8,13-dioxocoptisine hydroxide (1) and coptisonine (2), together with eleven known compounds. These were isolated from the dichloromethane layer of COCH-Et. In particular, exposure of C2C12 cells to berberine (6) at 12.5 and 6.25 μg/mL for 24h resulted in significant promotion of glucose uptake. Coptisonine (2) and octadecyl caffeate (9) also stimulated glucose uptake at 25 and 50 μg/mL. These findings indicate that active constituents of COCH root may help alleviate hyperglycemia in diabetes by promoting glucose uptake by skeletal muscles.